Epididymal maturation affects calcium regulation in equine spermatozoa exposed to heparin and glucose.
Spermatozoal function is affected by the ability to regulate intracellular calcium concentrations ([Ca2+]i), and may be influenced by epididymal maturation as well as environmental components. Regulation of [Ca2+]i in ejaculated and epididymal stallion spermatozoa was monitored over time in various media. Spermatozoa from each of 5 pony stallions (3 ejaculate samples and 1 caput and cauda sample) were labeled with the fluorescent calcium indicator probe Indo-1 in a calcium-free modified Tyrode's buffer. Fluorescent emissions were monitored by a dual wavelength spectrofluorometer over 5 h. Calcium (1 mM) was added at T = 15 min, and heparin (HEP; 10 micrograms/ml) or heparin plus glucose (hGLUC; 5 mM in 10 micrograms/ml heparin) was added at T = 30 min. Spermatozoal Ca2+ content and regulation differed among males (P = 0.0066). Relative initial [Ca2+]i differed significantly among all stages of maturity (0.84 +/- 0.104, 0.76 +/- 0.023, 1.20 +/- 0.036 LSM of relative Ca2+ units for caput, cauda and ejaculate spermatozoa respectively; P = 0.001). Rate of Ca2+ uptake was similar for ejaculate and cauda spermatozoa (0.021 +/- 0.005 and 0.026 +/- 0.002 relative Ca2+ units/sec) but slower for caput spermatozoa (0.012 +/- 0.001; P = 0.0006). There was no immediate effect of HEP or hGLUC in any stage (P > 0.05), and caput spermatozoa did not differ from cauda spermatozoa for any treatment or time period. A significant increase in [Ca2+]i was seen in ejaculate spermatozoa treated with HEP from 2 h on (P < 0.05). This study demonstrates that both the absolute Ca2+ concentration and the rate of Ca2+ internalization in equine spermatozoa is dependent on the stage of maturation. Ejaculate spermatozoa respond to heparin through increased [Ca2+]i, which may play a role in the fertilizing ability of ejaculate spermatozoa.